Matrix protein gene expression in intervertebral disc cells subjected to altered osmolarity.
Physiologic loading of the intervertebral disc may lead to changes in the osmotic pressure experienced by the resident cells. In this study, changes in gene expression levels for extracellular matrix and cytoskeletal proteins were quantified in disc cells subjected to hypo-osmotic (255 mOsm) or hyper-osmotic conditions (450 mOsm), relative to iso-osmotic conditions (293 mOsm). Important differences were observed in osmolarity and between cells of different regions, corresponding to the transition zone and nucleus pulposus. Under hypo-osmotic conditions, gene expressions for aggrecan and type II collagen were up-regulated in the transition zone, but not in the nucleus pulposus cells. Genes for the small proteoglycans, biglycan, and decorin, but not lumican, were up-regulated in transition zone cells following incubation in either hypo- or hyper-osmotic media. The same genes were down-regulated in nucleus pulposus cells under either hypo- or hyper-osmotic conditions. Differences in the response to altered osmolarity between cells of the intervertebral disc may relate to their different cytoskeletal structures or embryological origins.